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1. INTRODUCTION
IMDC NV was asked by the “Afdeling Maritieme Toegang van de Vlaamse Overheid” to provide
maps of the flow conditions in the Scheldt River for the surroundings of the Deurganckdok, such
as were obtained by IMDC during various through tide measurement campaigns. This document
presents these maps for various through tide measurements from June 2008 to March 2009.
In the following, first the measurement campaigns are described. This is followed by an overview
of the techniques that were used for the processing of these data. Finally, the data from through
tide measurements at eight different measurement dates are presented.
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2. OVERVIEW OF THE MEASUREMENTS
In this report, measurements are reported from three different transects at nine different
measurement dates between 2008 to 2009. All current measurements presented here were
performed with an Acoustic Doppler Current profiler (ADCP) attached to a measurement vessel.
The processing of these current profiles in order to obtain the flow maps is presented in chapter
3. At each measurement day, a measurement of the flow in a transect was started every 15
minutes. The measurements are summarized in Table 2-1. A map of the different transects is
given in Figure 2-1
More information on these measurements can be found in IMDC (2008u, 2008v, 2008x, 2009a,
2009e, 2009f, 2009 I, 2009n, 2008y).
Figure 2-1: Map of sailed transect and calibration points for all measurements except October 1st 2008.
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Figure 2-2 Map of sailed transect and calibration points for measurements on October 1st 2008.
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Table 2-1 Overview of the measurements.
Date Transect ship tidal coefficient Reference
19-6-2008 DGD Scheldewacht 1.00 – 1.03 IMDC (2008u)
26-6-2008 DGD Scheldewacht 0.92 – 1.01 IMDC (2008v)
24-9-2008 DGD Scheldewacht 0.74 – 0.88 IMDC (2008x)
30-9-2008 DGD Scheldewacht 1.05 – 1.11 IMDC (2009a)
1-10-2008 DGD x Scheldewacht 1.07 – 1.11 IMDC (2008y)
1-10-2008 DGD y Scheldewacht 1.07 – 1.11 IMDC (2008y)
1-10-2008 DGD z Scheldewacht 1.07 – 1.11 IMDC (2008y)
2-12-2008 DGD Scheldewacht 0.97 – 0.99 IMDC (2009e)
10-12-2008 DGD Scheldewacht 0.95 – 1.00 IMDC (2009f)
6-3-2009 DGD Parel II 0.80 – 0.83 IMDC (2009i)
12-3-2009 DGD Parel II 1.21 – 1.28 IMDC (2009n)
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3. PROCESSING OF DATASETS
3.1. Methodology of processing of the ADCP data
The recorded velocity fields of the ADCP data were used to obtain maps showing the velocity
fields of all transects that were measured together. In the following, first the used depth
averaging methodology is discussed, then the maps containing the depth averaged velocity
fields and the presented output.
3.1.1. Depth averaging methodology
Because of the importance of the flow for navigation purposes, a depth-averaging methodology
was used here, which explicitly accounts for the effect of the flow on the vessels.
In this technique, the measured velocity is averaged by summing the flow pressure (calculated
from the measured velocity) on a strip of unit width on the vessel, and then calculating an
equivalent velocity from this pressure. For the average direction, the direction of the sum of the
squared velocities is taken, and hence this equivalent velocity is a kind of root mean square.
The two horizontal components of the force on a vessel per unit width (Fx and Fy) with a draught
H are given by:

H
xx UdzuCF 

H
yy UdzuCF 
Here, ux and uy are the velocities in the x and y direction respectively, U is the velocity
magnitude and C is a dimensionless constant. The total force on the vessel is given by:
22
yx FFF 
Now, the total force on the vessel is represented by an equivalent velocity Ueq and direction eq :
2
eqHUCF 
This leads to:
HC
UdzuUdzuC
HC
FU H
y
H
x
eq



22
2



















which leads for the assumed constant density to:
4/1
2
22



































H
UdzuUdzu
U H
y
H
x
eq
and
IMDC NV Opvolging aanslibbing Deurganckdok
i.s.m. WL|Delft Hydraulics Flow atlas Deurganckdok, 06/2008 – 03/2009
I/RA/11283/09.035/ABR page 6
versie 2.0 - 1/2/2010















































































H
x
H
y
H
x
H
y
x
y
eq
Udzu
Udzu
UdzuC
UdzuC
F
F
arctanarctanarctan



3.1.2. Maps of the measured depth averaged velocity
Maps were made of the measured depth averaged (over the highest 4 and 12 m of the water
column) velocity fields by plotting a velocity vector at the recorded location of the measurements
(using ED 50 UTM 31 coordinates), together with a map of the Deurganckdok and the Scheldt
river. These maps are presented in Annex A to Annex I.
3.1.3. Output
In Annex A to Annex I, the measured depth averaged velocities (over the highest 4 and 12 m of
the water column) are plotted. Here the depth-averaged velocities were calculated with the
methodology described in the previous paragraph. For the area between the highest
measurement bin and the free surface, the velocity data were extrapolated for each ensemble
assuming a constant velocity equal to the velocity in the highest measurement bin of that
ensemble. In the horizontal plane, an averaging over five vectors along the transect was
performed, and only these averaged vectors (i.e. one out of five) were plotted, because
otherwise the vectors would be to closely spaced to obtain a clear view. Each map shows the
velocity fields of all simultaneously measured data. The tidal data presented in these graphs are
those from Liefkenshoek. However, the time of the measurement with respect to the moment of
high water is given for the High water at Prosperpolder (with is also used in the tide booklet).
These times were rounded to 10 minutes for easier readability. In each graph, the tidal
coefficient (defined as the measured water level amplitude, divided by the 10 year average
amplitude) is also given.
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Annex A DATA 19-06-2008
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Annex B DATA 26-06-2008
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Annex C DATA 24-09-2008
 


























































IMDC NV Opvolging aanslibbing Deurganckdok
i.s.m. WL|Delft Hydraulics Flow atlas Deurganckdok, 06/2008 – 03/2009
I/RA/11283/09.035/ABR page 172
versie 2.0 - 1/2/2010
Annex D Data 30-09-2009
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Annex E Data 01-10-2008
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Annex F Data 02-12-2009
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Annex G Data 10-12-2008
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Annex H Data 06-03-2009
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Annex I Data 12-03-2009
 























































